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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a planar 
emitting type semiconductor laser, which sets a beam 
diameter into one approximating type circle on a 
projection surface, can deepen the depth of a focal point, 
can lessen the restriction on the accuracy which is 
required to an alignment, and can stably maintain the 
plane of polarization, while a transverse mode is 
stabilized, without exerting special effects on the light 
output characteristics, which are provided by the planar 
emitting type semiconductor laser which can reduce the 
fluctuations of the beam diameter, which is projected on 
the surface of a photosensitive material by the 
eccentricity of a photosensitive material drum. 
SOLUTION: When a vertical resonator planar emitting 

type semiconductor laser element is constituted into such a structure that an active layer 3 is 
held between upper and lower semiconductor multilayer reflective films 2 and 5 on a 
semiconductor substrate 1, and light is emitted in the vertical direction to the substrate, at 
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least either of the films 2 and 5 is formed so as to make the length in one direction within the 
surface of the substrate longer than the lengths in the other directions within the surface of the 
substrate, and the intensity pattern of a luminous beam is formed so as to have a directional 
property. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the field luminescence mold semiconductor laser component of the vertical resonator mold 
with which a barrier layer is inserted the semi-conductor multilayer reflective film of the upper part and 
the lower part, and emits light to a substrate and a perpendicular direction on a semi-conductor substrate 
The field luminescence mold semiconductor laser component characterized by constituting one side [ at 
least ] among the semi-conductor multilayer reflective film of said upper part and the lower part so that 
it may become longer than the other directions about the one direction within a substrate side, and being 
constituted so that the pattern of a luminescence beam on the strength may have directivity. 
[Claim 2] the field luminescence mold semiconductor laser component characterize by insert a barrier 
layer with the semi-conductor multilayer reflective film of the upper part and the lower part , for said 
barrier layer consist of on a semi-conductor substrate in the field luminescence mold semiconductor 
laser component of a substrate and the vertical resonator mold which emit light perpendicularly so that it 
may become longer than the other directions about the one direction within a substrate side , and be 
constitute so that the pattern of a luminescence beam on the strength may have a directivity . 
[Claim 3] In the field luminescence mold semiconductor laser component of the vertical resonator mold 
with which a barrier layer is inserted the semi-conductor multilayer reflective film of the upper part and 
the lower part, and emits light to a substrate and a perpendicular direction on a semi-conductor substrate 
The current constriction field prepared between these and a barrier layer ****** of the semi-conductor 
multilayer reflective film of said upper part and the lower part The field luminescence mold 
semiconductor laser component characterized by being constituted so that it may become longer than the 
other directions about the one direction within a substrate side, and being constituted so that the pattern 
of a luminescence beam on the strength may have directivity. 

[Claim 4] Said current constriction field is a field luminescence mold semiconductor laser component 
according to claim 3 characterized by consisting of AlAs oxides. 

[Claim 5] The field luminescence mold semiconductor laser component according to claim 1 
characterize by cover the perimeter with the ingredient at least with one side lower than the effctive 
index among the semi-conductor multilayer reflective film of said upper part and the lower part on a 
semi-conductor substrate in the field luminescence mold semiconductor laser component of the vertical 
resonator mold with which a barrier layer be insert the semi-conductor multilayer reflective film of the 
upper part and the lower part , and emit light to a substrate and a perpendicular direction . 
[Claim 6] the field luminescence mold semiconductor laser array characterize by to be constitute so that 
the pattern of the luminescence beam of each component on the strength may have directivity on a semi- 
conductor substrate in the field luminescence mold semiconductor laser array by which two or more 
field luminescence mold semiconductor laser components of the vertical resonator mold with which a 
barrier layer be insert the semi-conductor multilayer reflective film of the upper part and the lower part , 
and emit light to a substrate and a perpendicular direction be arranged in the shape of an array in the 
substrate side . 

[Claim 7] the field luminescence mold semiconductor laser array characterize by to be constitute in the 
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field luminescence mold semiconductor laser array by which the barrier layer be sandwiched on the 
semi-conductor substrate with the semi-conductor multilayer reflective film of the upper part and the 
lower part , and two or more substrates and field luminescence mold semiconductor laser components of 
the vertical resonator mold which emit light perpendicularly be arranged in the shape of an array in the 
substrate side so that the pattern of the luminescence beam of each component on the strength may have 
directivity . 

[Claim 8] A laser light source and the 1st lens system to which the beam by which outgoing radiation is 
carried out from said laser light source is expanded for the 1st scale factor in a main scanning direction, 
The actuation scan of the 2nd lens system expanded or reduced for the 2nd scale factor in the direction 
of vertical scanning and the beam from said laser light source is carried out. So that the actuation scan 
system drawn on a scan layer through said 1st and 2nd lens systems may be provided, said laser light 
source may double with said 1st and 2nd scale factors and a beam may serve as a perfect circle mostly 

on a scan layer The iield luminescence mold semi-conductorfaser^eamrscanner eharacterized-by 

consisting of**** luminescence mold semiconductor laser equipment which comes to arrange two or 
more field luminescence mold semiconductor laser components of the vertical resonator mold 
constituted so that the pattern of the luminescence beam of a component on the strength might have 
directivity in a substrate side in the shape of an array. 

[Claim 9] A laser light source and the 1st lens system to which the beam by which outgoing radiation is 
carried out from said laser light source is expanded for the 1st scale factor in a main scanning direction, 
The 2nd lens system expanded or reduced for the 2nd scale factor in the direction of vertical scanning, 
and the photo conductor which is exposed by the beam and forms electrostatic ****, The actuation scan 
system which carries out the actuation scan of the beam from said laser light source, and is drawn on a 
photo conductor side through said 1st and 2nd lens systems, So that a record means to perform image 
recording based on said electrostatic latent image may be provided, said laser light source may double 
with said 1st and 2nd scale factors and a beam may serve as a perfect circle mostly on a scan layer The 
field luminescence laser beam image recorder characterized by consisting of field luminescence mold 
semiconductor laser equipment which comes to arrange two or more field luminescence mold 
semiconductor laser components of the vertical resonator mold constituted so that the pattern of the 
luminescence beam of a component on the strength might have directivity in a substrate side in the 
shape of an array. 

[Claim 10] The 1st lens system and 2nd lens system are minded for the laser beam by which outgoing 
radiation is carried out from a laser light source. Carry out scaling in a main scanning direction and the 
direction of vertical scanning for the 1st and 2nd scale factors, respectively, and the actuation scan of 
this is carried out. Including the process which forms electrostatic **** on a photo conductor side, and 
the record process which performs image recording based on said electrostatic latent image, according to 
said 1st and 2nd scale factors, said laser light source so that a beam may serve as a perfect circle mostly 
on a scan layer The laser record approach characterized by consisting of field luminescence mold 
semiconductor laser equipment which comes to arrange two or more field luminescence mold 
semiconductor laser components of the vertical resonator mold constituted so that the pattern of the 
luminescence beam of a component on the strength might have directivity in a substrate side in the 
shape of an array. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a field luminescence mold semiconductor laser 
component, a field luminescence mold semiconductor laser array, a field luminescence mold semi- 
conductor laser beam scanner, a field luminescence laser beam image recorder, and the laser record 
approach. 
[0002] 

[Description of the Prior Art] There are some which were projected on the image surface, using 1 set of 
lens systems as a conventional field luminescence laser array. However, when it projects on a photo 
conductor at the rate of actual size in horizontal scanning and the direction of vertical scanning and 
projects especially on minor diameter drum lifting, a photo conductor drum side turns into a cylinder 
side with a certain curvature to a projection image side being a flat surface. For this reason, a location 
gap of a focus will arise in the direction of vertical scanning in which a photo conductor drum side has 
curvature. In order to solve this problem, the approach of adjusting the magnitude of an image for the 
scale factor of the direction of vertical scanning as a scale factor lower than that of a main scanning 
direction, and lessening a focal location gap is proposed (Japanese Patent Application No. No. 8878 
[eight to ]). 
[0003] 

[Problem(s) to be Solved by the Invention] or [ however, / expanding to a main scanning direction for a 
predetermined scale factor, and expanding in the direction of vertical scanning for a scale factor smaller 
than it using the usual circular field luminescence laser, ] — or when it reduces, the beam diameter of the 
direction of vertical scanning projected on a sensitization side becomes smaller than the beam diameter 
of a main scanning direction. Consequently, rather than the depth of focus of a main scanning direction, 
the depth of focus of the direction of vertical scanning becomes shallow, and a high precision is required 
of alignment. Moreover, there are problems, like fluctuation of the beam diameter projected on a photo 
conductor becomes large by the location gap by the eccentricity of a photo conductor drum etc. 
[0004] Drawing 1 shows the relation between the location gap from a focal location (beam waist), and 
change of a beam diameter. For example, even when the beam extracted to 21 micrometers in the focal 
location which has the profile of a Gaussian mold with a wavelength of 780nm on the strength has 1mm 
of gaps from a focal location, a beam diameter is at most about 24 micrometers. When the gap from a 
focal location of the beam extracted to 5 micrometers on the other hand in the focal location which has 
the profile of a Gaussian mold with a wavelength of 780nm on the strength is 1mm, a beam diameter is 
set to 40 micrometers or more, and is sensitive to location fluctuation. 

[0005] The beam diameter which will be projected on the other hand if in the case of the component 
structure which carry out outgoing radiation in the direction vertical to a substrate using the mirror 
which arrange the laser of an end face luminescence mold on a substrate like JP,2-290091,A , and be on 
this substrate again the beam of an elliptic type be obtained and the scale factor and the component 
structure of the diameter of a lens of a main scanning direction and the direction of vertical scanning be 
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chosen as suitable relation can make into the magnitude same in the direction of vertical scanning as a 
main scanning direction list , and can enlarge the depth of focus . 

[0006] However, using the mirror which arranges the laser of an end-face luminescence mold on a 
substrate, and is on a substrate, the consistency which accumulates a component in the case of the 
component structure which carries out outgoing radiation in the direction vertical to a substrate could 
not be enlarged, but there was a problem that a laser spot could not be arranged to high degree of 
accuracy and high density, and could not be formed on a photo conductor. 

[0007] This invention can make small constraint of the precision which was made in view of said actual 
condition, can make a beam diameter the thing near a perfect circle on plane of projection, and can take 
the large depth of focus, and is required of alignment, and aims at offering the field luminescence mold 
semiconductor laser which can reduce fluctuation of the beam diameter projected by the eccentricity of a 
photo conductor drum on a photo conductor side. 

^0008] " " \ ' 

[Means for Solving the Problem] In this invention, an optical axis is received in the beam you were 
made to generate from a field luminescence mold semiconductor laser component. Then, in the one 
vertical direction, for a predetermined scale factor Moreover, so that it may face carrying out spot 
formation on a photo conductor using the projection optical system expanded or reduced to vertical 
another side for a different scale factor from it to an optical axis and a spot system may be made into the 
thing near a perfect circle on a photo conductor The field luminescence mold laser component which has 
the luminescence pattern of the oblateness corresponding to the scale factor of optical system is formed. 
For example, according to the scale factor of a main scanning direction and the direction of vertical 
scanning, the shape of beam is adjusted as the luminescence beam diameter of a field luminescence 
mold semiconductor laser component prepares a component (3 micrometers and 10.5 micrometers) 
about each direction when obtaining the spot of a 21 -micrometer perfect circle on a photo conductor 
side, and the scale factor of optical system has 7 times in a main scanning direction and has a twice as 
many scale factor as this in the direction of vertical scanning. Usually, in the field luminescence mold 
semiconductor laser of a vertical resonator mold, a luminescence pattern is a perfect circle mostly. Laser 
structure depends this on being constituted by the configuration almost symmetrical in a substrate side. 
Therefore, a luminescence pattern can be made into a flat configuration by making into structure 
unsymmetrical in a substrate side resonator structure which constitutes laser. And if the direction of the 
unsymmetrical luminescence pattern of field luminescence mold semiconductor laser has gathered 
uniformly in array-izing this field luminescence mold semiconductor laser-dimensional [ 1 ] or in the 
shape of two-dimensional again, the diameter of a spot can be made into the thing near a perfect circle 
on a photo conductor about all spots. 

[0009] Namely, a barrier layer is inserted on a semi-conductor substrate with the semi-conductor 
multilayer reflective film of the upper part and the lower part, and the 1st description of this invention is 
set for the field luminescence mold semiconductor laser component of a substrate and the vertical 
resonator mold which emits light perpendicularly. It is in one side [ at least ] having been constituted 
among the semi-conductor multilayer reflective film of said upper part and the lower part, so that it 
might become longer than the other directions about the one direction within a substrate side, and having 
been constituted so that the pattern of a luminescence beam on the strength might have directivity. 
[0010] the 2nd description of this invention be to be constitute [ to insert a barrier layer on a semi- 
conductor substrate with the semi-conductor multilayer reflective film of the upper part and the lower 
part , in the field luminescence mold semiconductor laser component of a substrate and the vertical 
resonator mold which emit light perpendicularly , to constitute said barrier layer so that it may become 
longer than the other directions about the one direction within a substrate side , and ] so that the pattern 
of a luminescence beam on the strength may have a directivity . 

[001 1] In the field luminescence mold semiconductor laser component of the vertical resonator mold 
with which a barrier layer is inserted the semi-conductor multilayer reflective film of the upper part and 
the lower part on a semi-conductor substrate, and the 3rd description of this invention emits light to a 
substrate and a perpendicular direction It is in the current constriction field prepared between these and a 
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barrier layer being constituted so that it may become longer than the other directions about the one 
direction within a substrate side, and ****** of the semi-conductor multilayer reflective film of said 
upper part and the lower part being constituted so that the pattern of a luminescence beam on the 
strength may have directivity. 

[0012] Desirably, it is characterized by said current constriction field consisting of AlAs oxides. 
[0013] A barrier layer is inserted on a semi-conductor substrate with the semi-conductor multilayer 
reflective film of the upper part and the lower part, and the 4th description of this invention is in the 
field luminescence mold semiconductor laser component of a substrate and the vertical resonator mold 
which emits light perpendicularly to cover the perimeter with the ingredient at least with one side lower 
than the effctive index among the semi-conductor multilayer reflective film of said upper part and the 
lower part. 

[0014] A barrier layer is insert on a semi-conductor substrate with the semi-conductor multilayer 
reflective film of the upper part and the lower part , and in the field luminescence mold semiconductor 
laser array by which two or more field luminescence mold semiconductor laser components of a 
substrate and the vertical resonator mold which emits light perpendicularly were arranged in the shape 
of an array in the substrate side , the 5th description of this invention is constitute so that the pattern of 
the luminescence beam of each component on the strength may have directivity . 
[0015] The description of the 6th field luminescence mold semiconductor laser scanner of this invention 
A laser light source and the 1st lens system to which the beam by which outgoing radiation is carried out 
from said laser light source is expanded for the 1st scale factor in a main scanning direction, The 
actuation scan of the 2nd lens system expanded or reduced for the 2nd scale factor in the direction of 
vertical scanning and the beam from said laser light source is carried out. So that the actuation scan 
system drawn on a scan layer through said 1st and 2nd lens systems may be provided, said laser light 
source may double with said 1st arid 2nd scale factors and a beam may serve as a perfect circle mostly 
on a scan layer It is in consisting of **** luminescence mold semiconductor laser equipment which 
comes to arrange two or more field luminescence mold semiconductor laser components of the vertical 
resonator mold constituted so that the pattern of the luminescence beam of a component on the strength 
might have directivity in a substrate side in the shape of an array. 

[0016] The 1st lens system to which the description of the 7th recording apparatus of this invention 
expands the beam to which outgoing radiation is carried out from a laser light source and said laser light 
source for the 1st scale factor in a main scanning direction, The 2nd lens system expanded or reduced 
for the 2nd scale factor in the direction of vertical scanning, and the photo conductor which is exposed 
by the beam and forms an electrostatic latent image, The actuation scan system which carries out the 
actuation scan of the beam from said laser light source, and is drawn on a photo conductor side through 
said 1st and 2nd lens systems, So that a record means to perform image recording based on said 
electrostatic latent image may be provided, said laser light source may double with said 1st and 2nd 
scale factors and a beam may serve as a perfect circle mostly on a scan layer It is in consisting of field 
luminescence mold semiconductor laser equipment which comes to arrange two or more field 
luminescence mold semiconductor laser components of the vertical resonator mold constituted so that 
the pattern of the luminescence beam of a component on the strength might have directivity in a 
substrate side in the shape of an array. 

[0017] The 8th description of this invention minds the 1st lens system and 2nd lens system for the laser 
beam by which outgoing radiation is carried out from a laser light source. Carry out scaling in a main 
scanning direction and the direction of vertical scanning for the 1st and 2nd scale factors, respectively, 
and the actuation scan of this is carried out. So that said laser light source may double with said 1st and 
2nd scale factors and a beam may serve as a perfect circle mostly on a scan layer including the process 
which forms an electrostatic latent image on a photo conductor side, and the record process which 
performs image recording based on said electrostatic latent image It is in consisting of field 
luminescence mold semiconductor laser equipment which comes to arrange two or more field 
luminescence mold semiconductor laser components of the vertical resonator mold constituted so that 
the pattern of the luminescence beam of a component on the strength might have directivity in a 
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substrate side in the shape of an array. 

[001 8] According to this invention, an optical axis is received in the beam emitted from field 
luminescence mold semiconductor laser. In the one vertical direction, for a predetermined scale factor 
Since the beam diameter of each direction is adjusted corresponding to these scale factors and he is 
trying to become a perfect circle mostly on a photo conductor, in case it leads on a photo conductor 
using the projection optical system already expanded or reduced to an one direction for a vertical 
different scale factor from it to an optical axis, The large depth of focus can be taken and constraint of 
the precision required of alignment can be reduced. Therefore, also when the photo conductor drum is 
carrying out eccentricity, fluctuation of a beam diameter can be controlled. 

[0019] Therefore, when recording using this field luminescence mold semiconductor laser component, it 

becomes it is highly precise and possible to perform reliable record. 

[0020] 

[Example] Hereafter,~this invention is explained; referring to a drawing; 

[0021] Drawing 2 (a) and (b) are the plan of the field luminescence mold semiconductor laser equipment 
of the 1st example of this invention, and its sectional view. 

[0022] This field luminescence mold semiconductor laser equipment is the n mold aluminum0.9Ga0.1 
As/aluminum0.3Ga0.7As lower semi-conductor multilayer reflective film 2 (with a multiplex diffraction 
Bragg reflection mirror (DBR)) formed on n mold gallium-arsenide (GaAs) substrate 1 . The quantum 
well barrier layer 3 which consists of an aluminum0.11Ga0.89 quantum-well layer of undoping besides 
formed, and an aluminumO.3GaO.7As barrier layer of undoping, The current constriction layer 4 which 
is formed of oxidation of ALAs and has opening in the center, By Fukashi as for whom p mold electrode 
6 does a laminating to the p mold aluminum0.9Ga0.1 As/aluminum0.3Ga0.7As up semi-conductor 
multilayer reflective film 5 and a p mold GaAs contact layer (not shown) one by one and whom the side 
face of the current constriction layer 4 exposes Etching clearance is carried out except for a 
luminescence field and its circumference, and the prismatic form optical regulatory region 7 is formed. 
And the current constriction layer by which the AlAs layer was oxidized and formed in the lowest layer 
of the up semi-conductor multilayer reflective film 5 except for central opening is formed here, and it 
has the structure where a current does not flow to a sedimentation trend, in fields other than this 
opening. In addition, in order to protect trespass of the impurity to the quantum well barrier layer 3 
between the quantum well barrier layer 3 and the current constriction layer 4, the detached core s which 
consists of aluminumO.l lGa0.89As is made to intervene. 

[0023] Moreover, the 2nd opening is formed in the center of p mold electrode 6 so that the upper part of 
opening of a current constriction layer may be included, and it is projected and formed so that the 2nd up 
multilayer reflective film 8 may make the shape of a column on the up semi-conductor multilayer 
reflective film 5 from this opening. 

[0024] Furthermore, the surroundings of this optical regulatory region are covered by the 1st insulator 
layer 9 which consists of silicon nitride to the middle of the up multilayer reflective film 5 at least. This 
upper layer As the 2nd insulator layer 10 which consists of silicon oxide to the height of the 2nd up 
multilayer reflective film 8 is formed, a difference is given to a refractive index a part and around the 
shape of a column of this 2nd up multilayer reflective film 8 and it is shown in drawing 3 and drawin g 4 
According to the configuration of this 2nd up multilayer reflective film 8, the beam profile of the elliptic 
type which carried out flat is formed in the direction of a short hand. The 2nd up multilayer reflective 
film 8 has the rectangle configuration of 5:1, drawing 3 R> 3 shows the contour line of the beam profile 
on the strength at this time, and drawing 4 displays this in three dimensions here. 
[0025] And n lateral electrode (not shown) which consists of Au-germanium/Au is formed in the 
substrate rear face. 

[0026] n mold lower semi-conductor multilayer reflective film 2 is silicon concentration which it was 
formed by carrying out the about 40.5 period laminating of an n mold aluminum0.9Ga0.1 As layer and 
the n mold aluminum0.7Ga0.3AsGaAs layer by thickness lambda/(4nr) (lambda.oscillation wavelength, 
nr: refractive index), respectively, and is n mold impurity here. It is 2xl018cm-3. Moreover, quantum 
well barrier layer 4, aluminumO. 1 lGa0.89 quantum-well layer of undoping (thickness 8nmx3) It 
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considers as combination with the aluminum0.3Ga0.7As barrier layer (thickness 5nmx4) of undoping. 
Moreover, the up semi-conductor multilayer reflective film 7 and a p mold aluminum0.9Ga0.1 As layer 
It is thickness about a p mold aluminumO.7Ga0.3AsGaAs layer, respectively. It was formed by carrying 
out 30 period laminating by turns by lambda/(4nr) (lambda:oscillation wavelength, nr: refractive index), 
and the carbon concentration which is a method impurity of p is 3xl018cm-3. Finally the 2nd up semi- 
conductor multilayer reflective film 8 is undoping. Without being limited to what was used about the 
class of dopant here, if it is n mold and is a selenium and p mold, it is also possible to use zinc, 
magnesium, etc. 

[0027] In addition, although it was made to perform a current constriction by forming an oxide film 
from the side face of a pillar-shaped field by carrying out selective oxidation of the AlAs layer in said 
example, you may make it form an opening by selective etching. In addition, the symmetrical structure 
of the shape of a perfect circle or a square is sufficient as the configuration of opening surrounded in this 
current constriction layer, and it may be structure with unsymmetrical ellipse or rectangle etc. 
[0028] Here, it designed so that a laser beam with an oscillation wavelength of lambda:780nm might be 
taken out. 

[0029] according to this configuration -- an angle - while the transit route of the carrier in the interior of 
the pillar-shaped optical regulatory region 7 is narrowed from [ 2 sets of / of opening of the current 
constriction layer 4 ] plane of symmetry - light also shutting up - it is carried out. Moreover, since a 
difference is produced in a refractive index in the 2nd up semi-conductor multilayer reflective film 8 and 
the 2nd insulating layer 10 around it, it becomes the beam profile of an elliptic type which becomes flat 
at a plane-of-symmetry side with a more small refractive-index difference. Moreover, thereby, the plane 
of polarization of outgoing radiation light is stabilized in this direction. 

[0030] Next, the production process of this field luminescence mold semiconductor laser equipment is 
explained. 

[0031] first, it is shown in drawing 2 as « organic metal vapor growth (MOCVD) - by law On n mold 
gallium-arsenide (GaAs) (100) substrate 1, the n mold aluminum0.9Ga0.1 As/aluminum0.7Ga0.3As 
lower semi-conductor multilayer reflective film 3, Undoping The quantum well barrier layer 3 which 
consists of an aluminumO.l lGa0.89 quantum-well layer and an aluminum0.3Ga0.7As barrier layer of 
undoping, The detached core S and AlAs layer which consist of an aluminumO.l IGaO. 89 As layer The 
laminating of the p mold aluminum0.9Ga0.1 As/aluminum0.7Ga0.3As up semi-conductor multilayer 
reflective film 5 and the p mold GaAs contact layer (not shown) is carried out one by one. and insulator 
layers, such as drawing and silicon oxide film, are formed for a substrate from a deposition chamber, 
and a photolithography technique is used - up to the depth an AlAs layer is made to expose by reactive 
ion etching using SiC14 gas — a semi-conductor layer - etching clearance - carrying out— an angle - 
the optical regulatory region 7 which consists of a pillar-shaped semi-conductor column is formed. 
[0032] Then, a substrate is heated at 400 degrees C within the quartz tube this substrate was made full 
[ quartz tube ] of a hot steam, the AlAs layer exposed by performing heat treatment for about 10 minutes 
oxidizes gradually from an outside cross section, an oxide film is formed, and the field which remained 
without oxidizing eventually serves as a rectangle configuration. In addition, it replaces with oxidation 
by heat treatment here, and is in a sulfuric-acid hydrogen-peroxide solution (H2S04:H202:H20=1 :1 :5), 
You may make it dip for about 30 seconds, and, thereby, an AlAs layer is selectively removed by the so- 
called side etching from an outside cross section. 

[0033] Then, the 1st insulating layer 9 which consists of a silicon nitride layer is formed with a surface 
resist mask left, and while a lift off removes the 1st insulating layer on the top face of a pillar-shaped 
field, selective etching removes silicon oxide. 

[0034] It carries out after this, and using vacuum deposition and a photolithography technique, the 
annular p lateral electrode 6 is formed so that the surroundings of the optical regulatory region 7 may be 
covered. The 2nd up semi-conductor multilayer reflective film 8 is formed with the resist left used by 
patterning of p lateral electrode of this center, by the lift off, film other than opening is removed with 
this resist, and a pillar-shaped field is formed. 

[0035] And finally, the 2nd insulating layer 10 which consists of a silicon oxide layer is formed, n 
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lateral electrode is formed in a substrate rear face on the whole surface so that the whole may be 
covered, and the field luminescence mold semiconductor laser equipment of the 1 st example concerning 
this invention shown in drawing 2 is completed. 

[0036] in addition - although each semi-conductor layer was formed by metal-organic chemical vapor 
deposition in said example, without it is limited to this - molecular beam epitaxy (MBE) - it is good by 
law etc. 

[0037] Moreover, other ingredients, such as a silicon nitride film, may be used also about the insulator 
layer used as a mask for semi-conductor column formation, without being limited to the silicon oxide 
film. 

[0038] Although the sulfuric-acid hydrogen-peroxide-solution solution was used for etching for 
removing an AlAs layer selectively in said example further again, what has the high selectivity of the 
etching rate to aluminum presentation ratio is desirable, and the sulfuric-acid hydrogen-peroxide- 
solution solution with wEch ah etching fate increases'rapidly is the optimal as aluminum presentation - 
ratio becomes high. Moreover, as other etchant, an ammonium hydroxide hydrogen-peroxide-solution 
solution etc. may be used. 

[0039] Moreover, although said example explained the case where temperature to heat was made into 
400 degrees C at the time of the selective oxidation of an AlAs layer, what is necessary is just conditions 
controllable so that the magnitude of a final current path serves as a desired value, without being limited 
to this. Although the oxidation rate rose and the desired oxidation field could be formed in a short time 
when temperature was raised, about 400 degrees C was the temperature which is the easiest to control. 
[0040] Moreover, etching for semi-conductor column formation is faced. Although there is a problem of 
the so-called taper configuration in which area spreads being formed, and being hard to make a semi- 
conductor column with a small diameter as it goes to the pars basilaris ossis occipitalis of a semi- 
conductor column since the time amount exposed to an etching reagent in the upper layer and a lower 
layer differs in the case of wet etching the case of dry etching -- reactant ion beam etching (RIBE) - law 
and reactive ion etching (RIE) - if law is used, the side attachment wall of a semi-conductor column can 
take vertical or an undercut configuration, and can also form a semi-conductor column with a small 
diameter easily. At this time, it is etching gas. C12, BC13, and SiC14 Or the mixed gas of Ar and C12 etc. 
is used. 

[0041] It seems that thus, actuation of the produced field luminescence mold semiconductor laser 
component is shown below. Here, the carrier injected into the quantum well layer emits light by 
electronic-electron hole recombination, it is reflected by the semi-conductor multilayer reflective film of 
the upper part and the lower part, and this light produces laser oscillation in the place where gain 
exceeded loss. Although outgoing radiation of the laser beam is carried out through the 2nd up 
multilayer reflective film prepared in the window part of the electrode prepared in the substrate front 
face, this configuration forms a flat beam as the ratio of a major axis and a minor axis indicates the 
rectangle of 5 : 1 to be to nothing, drawing 3 , and drawin g 4 . 

[0042] Next, the 2nd field luminescence mold semiconductor laser component and its manufacture 
approach of an example of this invention are explained, referring to a drawing. Although the 2nd up 
semi-conductor multilayer reflective film 5 was formed in said 1st example so that it might project on 
the top face of the prismatic form optical regulatory region 7, in this example, the surroundings of this 
2nd up semi-conductor multilayer reflective film 5a are oxidized selectively, the 5s of the 3rd oxide film 
is formed, and it is characterized by considering as the field where refractive indexes differ. 
[0043] With this structure, the effectiveness that the configuration of an outgoing radiation beam can be 
adjusted easily is taken effect by adjusting the area size which remains without oxidizing in addition to 
the effectiveness of the 1st example of the above. 

[0044] Next, the 3rd field luminescence mold semiconductor laser component and its manufacture 
approach of an example of this invention are explained, referring to a drawing. 
[0045] Although optical column-like regulatory region was formed by etching in said 1st and 2nd 
examples As this example shows to drawing 6 R> 6, the current constriction layer 14 leaves the 
rectangle-like opening H by proton impregnation, and is formed. Furthermore, the surroundings of the 



JP, 1 0-065266, A [DETAILED DESCRIPTION] Page 7 of 8 



up semi-conductor multilayer reflective film 5 of p mold diffuse p mold impurities, such as zinc, and it 
is formed, and it is constituted so that the up semi-conductor multilayer reflective film 5 may be 
surrounded in the impurity diffusion field 15 in which a refractive index differs from this. This impurity 
diffusion field also plays a role of a current impregnation layer, and the p lateral electrode 6 is formed in 
this upper layer. 

[0Q46] About the condition and other parts of each class, it is formed like said 1st and 2nd examples. 
[0047] In addition to the effectiveness of the 1st example of the above, with this structure, the impurity 
**** mountain villa 15 and light guide waves. Since a refractive-index difference with p draw spike 
section multilayer reflective film 5 can be made smaller, the effectiveness that the outgoing radiation 
beam of a bigger path can be obtained easily is taken effect. 

[0048] Field luminescence mold semiconductor laser equipment is formed by arranging such a field 
luminescence mold semiconductor laser component in the shape of an array so that the minor axis of the 
rectangle-like luminescence pattern p may be gathered in the direction of n as shown in drawin g 1 R> 7. 
[0049] Moreover, as shown in drawing 8 , it is also possible to arrange such a field luminescence mold 
semiconductor laser component to two dimensions, and to form two-dimensional field luminescence 
mold semiconductor laser equipment. By forming so that the shafts n and m to which the pattern of the 
maximum contiguity is connected at this time may make a predetermined include angle, it is more close 
and can arrange so that an optical exposure can be carried out to homogeneity. 
[0050] Next, it is what arranged the component in the shape of [ 1-dimensional ] an array, this field 
luminescence mold semiconductor laser equipment is constituted, and the gestalt projected on a photo 
conductor side using horizontal-scanning amplification optical system and vertical-scanning 
amplification optical system is shown in drawing 9 . The luminescence pattern p formed by the field 
luminescence laser array 100 was made into the shape of an ellipse so that clearly from this drawing, 
and the oblateness (main-scanning-direction die length: pi, direction die-length:pof vertical scanning 2) 
of this luminescence pattern p is determined corresponding to the ratio of the scale factor of optical 
system so that it may become a perfect circle (main-scanning-direction die length: LI, direction die- 
length:Lof vertical scanning 2, L1=L2) on the 13th page of a photo conductor. Here, the shape of beam 
of a perfect circle can be mostly obtained now for a luminescence pattern on the photo conductor 1 3 of 
plane of projection to a longitudinal direction by making the scale factor of 5 times and the direction 
optical system 22 of vertical scanning into 25 times, and setting the scale factor of the main scanning 
direction optical system 21 to pl/p2=5 in 5 micrometers and the direction of a short hand, in the case of 
1 micrometer. 

[005 1] The anisotropy of the depth of focus can be made into min by this, the precision required of 

alignment can be suppressed, and the beam diameter projected by location gap of the eccentricity of a 

photo conductor drum etc. on a photo conductor side can prevent reducing fluctuation. 

[0052] In addition, it cannot be overemphasized that it can realize by other approaches within limits 

which satisfy the requirements for a configuration of this invention. 

[0053] 

[Effect of the Invention] As explained above, when according to this invention it expands to a main 
scanning direction for a predetermined scale factor and expanded or reduces in the direction of vertical 
scanning for the scale factor not more than it, it doubles with the scale factor of each direction. On a 
photo conductor side By making a beam into a flat configuration, the depth of focus can be come size, 
the precision required of alignment can be suppressed, and fluctuation of the beam diameter produced by 
location gap of flie eccentricity of a photo conductor drum etc. can be made small so that a beam may 
serve as a perfect circle. 

[0054] Moreover, when an one direction can be made to stabilize the plane of polarization of outgoing 
radiation and these components are integrated on the same substrate, it can vary and the plane of 
polarization of all components can be arranged with an one direction that there is nothing. Moreover, 
even if it increases an inrush current, plane of polarization can be stabilized, without controlling 
generation of heat and degrading an optical output property over the large output range, since the path of 
optical column-like regulatory region can be enlarged enough compared with the form of a light 
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transmission field. 
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